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<?] 7) (align key)* ^^Kr -§-°Hl ^-^^l-^ ^^eI °] «■}.«. ^4 H j 0 f gfl^g ^ 

# ^^B^ *>JjLoJ afl^^. <^^Al^7l tiloj-^-g- ^^^J7 ( ^-^^l"^ ^3£flAlE^ 

# tq-nl-A] o.^^^ n> i3 ol A}-g-&ol ^-^^^-^ ^BflAlE^ 

£ 10 
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^r-^Sfl-^r ^3)1^^1- S^-*Rr o]^ cfn>A] aflAj ^ ZL {Dual 

damascene interconnects including metal- insulator-metal capacitor and fabricating method 
thereof} 

^*Hr ^14. 

-£ 3^ #5fl ^-££*«-^4* ^3fl^lB^ AlCu tifl^ ^ojcf. 

£ 4 ^^1 £ 10^ <U ^Al^ofl a}.s ^_^o^^_^ ^sflAlEil- S^Hr 

£ 11 iflx| 5. 13-& ^3 q-E *UHH icl-s. ^_^o^^_ # ^ ^3)]a)e^1- 
£ 14 tfl^l £ 16£- ^ 5 ^Hll^l 14= ^-#-^^^1-^-^ ^nflAlEil- 

£ 17£- -g- l^^] SE ^HH ^-^^^1-^ ^3flAlE^l- i^>^ o]^ 
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(metal-insulator-metal : MIM) ^sfl^lB^l- jc^j-sj.^. o]^ 4nR](dual damascene) tffl^l 
^ =L *fl2:«<HHl 3M4. 
<8> «J;5^1 i*>3 ^=^1^71 z\r£o] wfl^Ji}. -B-^^o] ^o. ^ 

'S^C inter metal dielectric : IMD)-§- * r -8-*H RC *l<£-§- 7] ^tb ii§H ^l#s]Jl 

(electromigrationHl cfl^ ^%Vo] 5^ aVE.*ll ^4-^1 AlsjAj^- ^aJ-aIzJ ^ ^i-g- sp-vY 
4, iHl^ao] afl^ ^^Jl 5U4. 

<9> ZLSiq- ^]z]-ol £ o> £)i=. l-^ol^, tiflA} 3flE^sr>7l7> ofl-f 

44^1, ^C^KJ. SflE-^H Mfl^i 3-°^ 4-g-ofl, of 

°fl ^el* ^D-fJI 4 A ~I W 7l7j]^ °J4(Chemical Mechanical Polishing : CMP) *g-°-3. ^ 
1} ^<£44 *%#°] S) Tfl ^f^A)7lTr 44^1 U^a] °l-8-€4. 44*4 3. 

-^1 ^ B^4» ^*fl #eJHH, ^el f^o S wlo>^4 £ 

-tl H^l^ll- ^^-Jl 4*1 s|^Al?Jo^ «144 tH^l <1^4^ ol# 44^ wj- 

^ °l-§-sl^ &4. °l334 4^*M, 44^1 ^^^1 ^*>sl ^ of ^Aj*}. 
* 45- ^*Hir ^^<=H1 n 444 c^.^ 44^1(single damascene) °]^JL tr4. 
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<8^«Hr H o V ^3f T^^Hfe. tH-Al ^-^oj ^^o] ^71-31^ ^2 4^Sfl^l^ 

^*Rr ^-solcf. o]e^ ^-s-Q) M.^£. y)of efl^ ^^^>7] *H 

%]-^ TlsflAlEi* ^ ^ <?H ^-^^l-^r ^3flAlE^ ^^-4 yfl^^- H ]o>i- j§.*fl <g^*> 

^ 3Jo]cj.. ziaiuf 0]%^ wjoj-s- -^sfl ^^-4 Bfl^i# <g^^- ^-fcfl^ s^ofl uj-E]-^ ti>fif 

^ £ 1^ <8^* r 7] ^H^H^, ^£^(2) oVofl *|-Jf ^ tJH<d(4)4 ^-4f~^<£ 

^ ^^13 -fj-#^(8)^r Hi* -f ^^^-(10)# <§^*J1 i~H, tf^^KlO) ^S. 
^^(12)* -g^th}. ^<3^(14)* ^ o]^ tJ.pj.Ai wj-i^^. ol-g-sj-oj *>JjL 

afl^(4)4 wlo>(i6a), *H?-*1^(6)4 <a^£)^ wW(18a), ^€^(10)4 ^ 

3fe tilo>(20a) ^, ^S] Aj-w. ^ tifl^i(16b, 18b, 20b)* 

£ 1^ ^oflA^, A}-§-^ ^ ^^nJ- (8) oJ ^= 7 > *ll*^. 7| sfl A] E-J .£) -fr^ 

°J ^ A H1 *r-^d^(6)J>S A>-g-sl^ ^e]oj sKHM ^(diffusion barrier) 7]^g- ^H°> 

*M afl-^l, ^^^^.S. ^El€" M-olH2|o]^ ^i£oV A>-g-^ ^ oltf. ZLE)jl, ^^^"(6) 
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2}-*)- 7l7fl^ <?ln>7> ^oU^ £ ig S^S*! 7} #^]-rf. Vi\-^*\ , 

-g^r-^*)]-^ ^sfl^Ei s^ol ol 7^1^^ Jl^ (integrity)^ s]*fl ^€4. ^H 1 ^ 
(6) #^<y ^7}- -f^^(8) ^0.5. ^*>^ §-*fl51 $14. 7K> -E £-*fl^r ^Efl 7 > 4^- ¥ 

ti l°l-7> ^^fltVcf^ ^ojcf. ^ ; ^« ^ afl ^o. c^*^ H )oKl6a, 18a) 4, 
^r-^^^l-^-^r t^a^ ^Hl ^s]-cr wl4(20a)7> cf^. ^ofl ^^^^ s]^ o]^ 4 
°R1 ^*cH ^«l7}- ^ ^£4. ^^11- jis^H «W(16a, 

18a)4 «14(20a)l- 4^45. ^7}q°\ d^ 37 | ^^tII ^~ 

^ £*8°1 l-7>3il^cf. 

4^§-°-5. £ 2^1^, ^^^-(22) o>ofl ^ tifl^l(24)^: ^h] 44^1 «J-*?H1 o]*fl 

^tb4. ^^^"(22) $H ^^1^(25)^: 4^-, TaN4 #^5. ^r-^<3*H- 

^ 714^1^^ ^^^-(26)* ^^*>ZL, J3. iflofl 7l3flA]Ei -^^^(28)^- Jf. 
^•(30)* 4*1, ^^(30) ^S. ^4(32)* ^<S4(34)^: ^ 

^ ^ 44^1 u o^^£ ^ ^ ^(24)4 «l°K36a), 4^^(26)4 <3 

«14(38a), ^#^-(30)4 ^^£1^ «14(40a) ^. ^ A o Vj f *11^(36b, 

38b, 40b)# ^^^rtf. 

£ 2^1 ^<HH^r 4^^(26) 4-§-*}4 o>7l nfl-g-ofl £ 10) 

-fr2l^(28)s] ^oil afl^-g. ^cf. n}^, i£JjL -B-#4(28)il5.>H Jl-B-^i # 

^ 4-§-4 -f^*> ^P-Solcf. zisIM-, ol ^oflA^ ^Efl 7 > cf-E- Afl 44(36a, 38a, 

40a)7> ^^srfTll SH 7}*]^ ^Zj- ^ £^ ^7>3<?1 A].*} ^o] 

*fl7> &4. 44*1, «W 44^1 ^4 ^^<^1 1:7>^^>C)-. 
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<16> $g ^efl^ cf^- £ 3°)H^ AlCuS ^ tifl ^ (42a, 42b ^ 

nv(44)^- gj7 WS . ^ cfu>A] tilo>(4 6a , 46b, 46c)» ^ «loK46a, 46b) 

^^(48), -R-^sV(50) ^ ^^^(52)^ °l^f-<H^ ^-^o^l-g^r ^sflAlEil- §^<5} 

wlo>(46 a> 46b)!- -f-SH ^^^"(48)4 ^ tiflAl(42a)^ ^^W. 1*V 
^<?l^-(54) ^ tfp>-iO wj-ig o_ s AlCu afl^(55)^- ^T5>:n., ZL ^5. 2*1- -g-^V ^ 

(52)3f W iE^(58a)^, AlCu «fl C 55 ) ^sq^r W i^£(58b)t ^ 

<17> 0}^] ^ o. ■£ 1 ^ £ 2# ^4 ^-o. ^ s t}^ ^Eflo^ H]o> 

^>^i #7>2]§>^ ^_;gc^}-^ 7^ 3)] A] ^12: ^-^ofl^ 

Wl^>K46c)7> ^ &3]7)o\} -E.Bll47fl 5|H.^ ^-§- ^ «1 o}( 46c )o| A]3]^6]l 7]-^^- ^ 

(46a, 46b)54- ^ tifl^(42b, 55)^- ^^Kir wlo>(46c)l- 4^. ^*M<>) ^c-fl 0)^7]) 

^ i^Rl tifl^i ^S* *fl2^rRr HHl-§- ^fl^Rr ^o]t\-, 

<19> ^ o]^JL*} ^ t}-g- 7l#^ ^Ml^r, ^-^^^)-^ 7l3fl 
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<20> ^-71 7l^^ 4^11- ^^>7l ■& ^-^^^-^ ^3flAlEi# Its} 

Hfl^ ^2: Xl^^H^, X)l ^ X]2 tifl^ol ^£ 71^ #ofl «1 

6 > H^MIMD)-!- 3^3: #7} «W *d<$.^ aflE^^H 

^7} 7)# #r£o\) ?]^X\B\ SH^^-g- ^r^, 7]3)lA)Ei -ft-^^ ^^-g- =-4* 

4 W3^-8- ^^M- 3flEi^}o} spf^, -fr^ tfj^q-.e.s Ol^^l ^-^Xl" 

-§- ^4 ^-^r-i: I^H ^71 XI 2 SHf ^ wfl*H o]^ cM-a} nfl^ # 

<21> ^-71 Cf^- 7)^^ J2fXl# ^*>7l ^. ^ofl o)*> ^-^<aXl-^"^ 7lsflAlEi# 

i^V^ 4°>^! HflAj ^S^, 7^ #ofl ^1r€ til Of ^olnVjTf 3^} 

*1 31 H<$n, *]<>} %M *J<£^-4 « ^ojn^- ^ofl ^ 
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£ 7>^1 Cf^- ^Efl^L ^ ^^7> 0>2floflAi ^AloflS-S 

^ ^-Jl^ ^H^Cf. U}0|-7> ( £W|oflA^ CfOj:^. jg_^<4 7fl§f*} O. 
<25> <^]1 ^A]^> 

<26> £ 4 tfl^ £ 10 o. ^ Mj-t^o] ^ X AjAl^ofl 4a T^^AlE^l- if-^ 

¥, ^, f-s] A>.g-ih $a^. 

<27> £ 41- 7l^r(PlIEAl) ^ofl ^^^(lOO)-g- ^^^"(100) iflofl 

p W $4?* XU ^ X]2 ^ wfl4i(105a ( 105b)-i- W$ XI 1 ^ XI 2 

^ wfl^(105a, 105b) ©1 ^a) Hfl^o] ^ o. ^nj-doo)^ XU ^ XI 2 ^ wflAj 
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(105a, 105b)^ Ta, TaN, TaSiN, TiN, TiSiN, WN, WSiN f-^-S. ^ ^V^l — ^ 

<28> T^-g-o.^., PECVDCPlasma Enhanced CVD) u o Vl 3 i-MB^c jel^. f^v^-a} Q 

^^^m(HO)* «1°> Silt ^«a*KlMD)(115)-§- 

°1°> ^<S«Kll5)£ RC *1<£* #^2] ^ S|7fl ^-B-^i #^5. 

"ir^j cfolo}^c ; FSGCFluorine Silicate Glass), SiOC, SiLK™5. ^ 

tlcf. <^7l^ ( ai ^^l^(no)^ Jf*)]^ 500-1000 A, ofl^tfl 700 A ^3ES m^W. tajoV 
31t #^^r ^^^"(115)^ ^f-*flfe 4000-8000A, ^^TUxr 6000A § ^ 

<29> ZL fl6fl zflE^ #7j\9) <£eK]* ^ *M ^>^^fe ?1 (align 

key)7> <3<*j* ic#<5Hr 7fl^-?-(A)^, ##-£o§*fl-g-4? ^^a]e^ S}Jf ^u]- *m 

-f ^ «fl^(105a)* v)°}7\ 7l]^f(B)7} ^ o) 5] 

(120)* sflE^tlcf. o) nfl, ti]o> <^<* 7 fl^.«. (B )^ ^(holeHM- £}-<>}( line) ^ # 7> 

°1=1^ *l^l* 7>*l 7Hl7ll # <£s)7} Sa^l, ^7lA^ ^Ej-O] 7j£ «l o} 

^^^(115)^1 T£*}^r ^ AV^l 5fl E^o) ^^'y* -g-Ol^l-Tll *]] ^ 01^4=- 

<30> £ 5* , ##^-(120)* 4^3S & ^ s[^o_S, a)o> sfl^ ^^ov 

(115)* ^e^^ji, Sf» <3<*o} ^ 7fl zp.«. Ai^xl^(no)£ ^Tltlcf. 
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Qo], T^a^ 'M^-i- 71(130)1- $^*Rr m s>Jf ^ 

(105a)* <S^«- Hl^(135)-i- ne} q-g- ##s}-(l20)* ^T^tf. 

(140), ^3flAlBl -^-^^-(145)4 tf^-^-g- ^^(150)* ^^W. °1 n, 

H W*(135)* *f|l ^ ^ tiflAi(i05a)4 3 3 ^-^^ ^ ^H^^-g- 

^^(140)^ «loV#(135)* *fl-M^ §^ «* £ *fl-g- ^ flH^ <5}7l 

CVD^ol 3^ ^o]cf. *Hf-#^-g- ^^(uo)^ #-¥-3i^-g- ^b|(150)-9.^ 3l7jtfl Ta 
^, TaNsv, TaSiN 1 ^, TiN^, TiSiN^, WN^ SEfe WSiN^M: =^ Si^. ^sH-Me) 

(145)^-5.^ ^-g- M-o)H5^olcn|- £ - 7Vw>o]c^o. ^ oluf. o^H, *Je| 

2:^H ol^nVO_^ <T 5£l=K M", o]^.Cf ^-Xl^ol ^o. AV^ > O a Vs pl - 

I^t 5H4. 

£ 7* #a*H, ^^i^-g- ^^-(150) *H ^-^<d^l-^ TlsUlBil- ^^*>7l 
fl« 3fl^(155)* ^*>jl, ^ 4^31 ^ «fl*l*Ketch back)* 

^cf. 3fl^(i55)* ni^^fe *H &<>H, 71(130)3] t£*\7\ ol-g-^o. #€ . 0 | 

4. 3^)11(155)0.5. ^ JfL^-o] ^^-g- ^^(140), T^A^ -H-^m- 

(145)4 ^^-(150)0] ^5\o] *\]7]5)JE.3., #%™A 5fl€(155) *Ff °1] # 

(140a), ^-^e]-(145a) % #^f*i^-(150a)Jl3. °}^°]^ ^-^^l-^ ^ *IH 3 (160)7]- ^ 
°1]^^^ xjz}- SAjofl o^gfl ^ <^^oj <^ej.oi ^](i30) ifl«Hl£ *}Jf 

^-g- -g-^(140b), 7l3flA]Ei -fr^m-(145b), #^*l^-g- 9-^^(150b)ol <H«- 
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<33> Cf-S-^S £ 81- t^H, *B€(155)-g- #^-^£*fl-^r 

(160) 3flB^Al ^-^-^^^1-^-4- ^3flAlEl(160) #«H1 ^ 7l 7> #<?1 3} o] olO.^ 

7^^>7l , ^^(150a) <Hl*l^g- ^z^H ^ ^3-8: ^^l^m 3 itsf^ 

w>^s>cf. ols.^, ^-^^^1-^ ^sflAlEi(l60')^ *H^^(140a), -fr^^(145a) 
^ -H-^^-(145a).a4 ^€ ^^^-(150a')^-S o^o^t). cf-g-, ^-^^ 

*fl-§^T ^4*1 3(160') ^E)^- M-o1E5|o1j= ?}v}o]B.% f^H, o]^ Cf 

^^i^m(165)# =l^, ^^^^-(165)^: ^£)xr 

Sltf. Tfl^M, *JzM*l*Kl65) $H H3}*1 efl^ *)<3^(170)* ^^t}. 

« ^^^(170)£ cfolo>s.^ ( FSG> Si0Cj ^E|ol = SiLK™^ £oj RC 

^ &»1 ^-fj-^ B^I^l eflt ^^(170)^ ^Mlfe 

4000-7000A, h>^*>7]]^- 5500A 3^3. ^ 9X^}, °1 St!- £|*H nj-e)- *r 

<34> Cf^-^-S £ 9<$*\S* ^-El ©If* CfDj-AlO) <^HV^Ol ^tflS ^7j- ^ 

^BV(115)^ e^^] ellt ^-#2: ^^^-(170)-8: ^z**H ^2 ^ Hfl 
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-id(105b)-£ o]^ z\v\x\ tifl^i-g- b]o}&. (175)4 B33*l(180)-I- *S^tf. o] 

°fl , °1^ cfo>A] afl^H-g- Hlol-#(175)* ^ H3!*l(180)-I- 'r Si*}. 

B 31*1 (180)! ^*Rr ^°J: ^-^sfl-g-^ ^sfl^BKieO')^ ^^^-(150a')# ic 
# A 1 ?l^r ^31*1(182)5. ^^4. H 31*1 (180)1- ^ 4-§-°fl o]^ tf 

*}^1 «fl^-§- Hl<^>*(175)* ^^*H£ 

£ 9 Si ^4#°11 cfl^H ^s] ^4 Je}- IE}- 71^1^ <^p>» ^Altb -f 21 51 ^ S. 104 
£4. ^Hjjr 190^- ^sl °W 44*1 wflAj, 192^ #JjL ^ tifl^ ; 194 <£eK] 

71(130) ^-^-2] x}&6\] nfl^s} ol^^^l ^n] tifl^o]cf. 

*\Mm l^tfl 4^4 ^"w ^ 5U4. °1# 44*1 aflAl-g- «lo>^( 175)4 £*i 

H 31*1(180), =lb]jl B 31*1(182)71- ^4## ^l^tb H $H «flBl<H nflfH^l 

H 31*1 (182)1- *fl-^ ^el7> ^o.jsL S^Kr lM*Rr 4°14. ^ ¥*ll*r 200 MM 

1000A ^ SZ^cfl, «V^-3i^>7fl^ 450A ^1 t ^ 

S.^ Ti, Ta, W, TiN, TaN, WN f-^1 &4. oj-g- nvo. CVD £ - ^e^o.^. ^ ^cf. 

Tfl^S}^, ol^ cfp>A] H^^. Hlo>^.(i75)2l- H 31*1 (180) ^ B 31*1 (182) 

*ti£4. Sfl-f^ ^i^E^om CVD7}- A>-g-£)n^ £^-^(^71 £^-^4 

sfli^-^-l: S.^)S. A>-§-^- ^ o^cf. nfl6fl±=. *jt= ^4(d] )^ ^ wfl 

Bl^ *H1 ^*Rr o^^v ^41- 7>^^cf. #1 = £^2] 

^M?H ^71 «q ^ ^ ^14. oIe^ ^1= #^^-2) ^7)]^ 500 vflA] 2500 A 

^-5.^, w>^"^s>7fl^ 1500A ^£5. ^^*b4. ^1^. ^-^^-2] ^S. 

+ Z]B\^6\) CVDS ^51 ^4. r^3lE^ 2:^^ <^]^tfl 7^ 0°C , 
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B\ 4^ 2kW, 2mTorrS *}3L e^jz}- 7l^^ Tie)* 60mmS- tb4. *U= ^°-5L^r Cu, 

Au, Ag, Pt, Pd ^-o] A>-g-^4. s.^-o_s. ^*}3^ £^-^ofl ^^t!: 

*}i*<5H ^^*>5L^- *lnf. afS JE.^ #Bfl4 ^ 3.7} 

s] <Qx}3. <&3l j=£-j=-^ ^Sol7l nfl^-ofl, t-1] ^ (recrystal i zat ion)* <^ 

^^^"(170) nfl 7 >^ Aj-igo. j^v 7)^3 ojpl^ 3|^a]^ o]^ 

tifl^(190), ^ aflAK 192 ) ^ t-H tifl^( 19 4)^. 

<37> ol<4 ^-o], H)o> 51]^ ^-^Ti ^<g^(115) ^-^^^1-^ ^3fl^El ^e}-^ 

^ <U^9l ?} (130)1- ^*Kr ^<>H1 ^-^sfl-^r t^a^o] ^^^-(I40a)4 ti]o> 

*M ^r*> ^^^(115) 41 ^ yfl^(i05a)* <a^^, ^r-^afl-^ ?\ 

^^^-(1503')^: ^ O}^ CfufA] ^ ^l^A] Aj-H. =45. tifl ^1(192)34- ^ 
t!-Cf. trl-SM, ^3 <&o) ^-^O^-^ T^A^ sflE^Aj H] o\d\] cfl ^1 

^JL ^ °1^ Cf^A] ^ofl cfltb >£^& 0 1 ^ISp^ol -o^^j. ^_^<^^_^ ^jjj,. 
i^Rr -7-^1 tiflA] *Ha^& ^ $1 cf. 

<38> ^ £ lOoflA^ -i; ^ ^fe ^1, ^tt ^-^^^-^ ^^^1^1- 

Wtt 4 n }^l afl^i ^Stt, 71^ Aj-ofl ^ ^f,^ til of ell^ ^-4-1} ^^^-(115)4 H 

31*1 Bill ^^^-(170), ifl<*fl o)^ cf^l-Ai tiflAjdgo), * h] 0 > efltg ^ 

# ^9J5V(115)4 B31*l *m ^£^(170) A>o]oil tg^sH SH^^KUOa), 

(145a) ^ ^^l^-(150a , )AS. °1^<H^ ^"#-^^^1-^-^ ^ $\*]*) (160' m 
<39> o] ^ ^4 ^-^^ tilo> eflig ^-^v ^^^(115)* ^ofl ^-#-^0^- 

^ ^5flAlEKl60')7f ^^E)ol oicf^ ^oj^l, WfZ] ^^i^-(140a)ol ^11 is}!?- =4=- tiflA] 
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(105a)<*l) 3^ ^3<H %o]tl. ^, *Hf^(140a)4 «lo> 7 ]- ^aflS. 3H^-. 

w^fl , ^lS^^ ^HJ#, ti]o> efl^ ^^^-(115) <L>ofl ^-^^l-^r ^ 

aflAlEi l^ol-i; <ie}o] ?1(130)7> e| if-sH Sl^. ^ *fl«H ^f^-§- 

(140b), -^^^(145b)^- #^^-§- ^-^r^-(150b)# c] i^t ^51 XLM , H ^ 
wfl ^1(194)^- c] iff ^ fl^fe W#^Kl50a')-g- &<>1 ^ wfl 

-id (192)0. 3. ^w>S ^ 5ft t|-. Hld>(i37a)^ o]^ cJ-nj-Xl ti fl^(i90)^- ^ S cj-s 

CVD, *§-o_£. ^# ^ ^l^ol ojcf. 

<40> oje^V ^ofl S}*]-^, ^-^Sfl-g-^ THsflAlE] ^^6 S ol^V oj^ 4p>a] 

*r 5fl°-*J <>l#3Sl ^-^^^1-^ ^sfl^lBi ^l^-o] 7>^*fl^lt^-. 21*1, # 

B^l* <S^^- nflo^ aiz| s^ol H€^l ^^-(170) -4 -61^^^(165) ^ 

(stability)* ^ ^ &t}. 
<4i> <^2 ^Alc^l> 

<42> £ 11 tfl^l £ 13^ ^]2 ^Al^cHl trf-g. #^-^o^^1-#^ S.^} 
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<43> ^ £ 51- %3l^ ^T^W ^l^fVcf. uf#o)l £ no)] j=a]*> ^4 ^-o), 

tijo]- 5))^ ^^nv (115) ^^ofl ^°H137)* CVD ^-2] ^**o.3. ^*}o) wlof^(i35) 

<44> zLej cf-g-, £ 12<HH<2f ^-o] oil^^oluj. ^-4}- 7 )^m <£p} J^bH *U *>-¥- 

^ wfl^d(105a)^l «l^>(137a)-l- JEigofl^a)- ^o] <£e)-o} ^(i 30 ) ^o\) ^- 

#^(137b)°l ^S. 9lSL^, o]^o\) <£^5\^ afl^o] n}^ ^^5. 

W^^-S- ^=fl^B^ tf-^^-g- ^^Sr -f 

^ E ^«H, ^1^(1373)^ ^^^-(140a), -^^^(145a) ^ ^^^(150a')iL5. o] 

^-^*fl~g^r ^2flA]Ei(i60')l- ^^*Vcf. O]^ ^-o] ^- ^aHI^ igj^o} 

-o^^r £ 8 £ 10* t2*}oj ^jjf P>^7>^^ ^1^^, £ 130] 

<45> <^]3 ^A]ofl> 

<46> 5L 14 tfl^l i 16£r SE t^-e ^AHH tcf^ ^-^^^1-^ ^irflAlEil- 3. 

<47> ^ £ 14^, *Hf#^-g- #^(140), ^3flA]Ei -^-^^(145), ^*i^"§- ^-^(150) 

# ^>uf^ D}iaf AV-g.*]- ^-^0.5. sflBl^M >Hs ^^t!- ^^(uoa), -fr&n 
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(145a) ^ ^#mi50a)J=L3. °1^-<H*1 ^Mg^-g^ ^ sJW e-| (160)1- i5f M- 

E^-^cf. S. 14*11 M-Ef^H ^-S^ #-¥-*l^(150a)3 <H1*1!- *]z}-SRf €-0- M- 

<48> Cf^-ofl £ 15^, ^pf^-g- ^7-] ^^tb 4^- sflEi^H 

(140a) *H -^-^^(145)4 tf^^-g- ^^(150)* ^#*V * t^^Hl sflE^*} 

°i , ^Hf^CMOa), -B-^i^(145a') ^ ^(150a " )J5.S oj^^^l ^-#-^<g^-^ ^sfl 
^(160 ~ )« ^21 ^SH^-. 

<49> ZL^Jl £ 16^ ^-^<g^l-^ ^^1^(160) ^3. ale]- gf|ig ^<gn| (115) £ 

^o(| ^1^^^.(165)^ tfl^iofl, ^-^^l-^ ^^(160) 3i]4*>£s. ^ 

A]- a j-^ni- (167) o. ^^*v SAltVcf. £ 16^1 3*1. #^-3l^-(150a)3 <M» ^3" 

^5^] til^H o}iat *>M- #^ t ^cf. 

<50> <^4 ^Al<^l> 

<51> £ 17-^ £ tf-g- ^AHHl 14s. ^-^afl-g-^ ^uflAlE^ i^>fe Ol^ 

t}u>A] BflA} ^-i- JiO]^ ^£©14. 

< 52 > £ 17# 71^(200) ^Hl dfc*}*BWSTI) (202 H ojji TflolH 

(204 H o^cf. ole^ 71^- $Htt ^ wfl^i*^: £Mji 01^ f^g^ 

(L0, LI, .... L7)^ ^^^(L8, L9)°l ^£]<H 5£4. f^^^LO)^ *M|3=- 

2000-5000A #^^^-(Ll, .... L7)^ zj- 7 l 6000-10000A ^JE^cf. 

# ^^^(L8, L9)S) ^^11^ z|7l 8000-15000A ^S^cf. 
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<53> #^^^-(L7) vflofl <5]-y- =.*fc ufl-a(205a)^fe 

^(L8) 4H] *B^^-(240a)°l S^sH o.^ > Q |- -B-^^( 2 45a) ^ 

(250a* )4 #*fl ^r-^SH-^r ^^^El(260 , )S tM^c*. 3E#, ##^£^(1,7) ifl*l) ^ 
^€ *fl2 *}*- ^-4=- aflxi(205b)^^ ^?_V ^<^^-(L8) i4H ^£ o]^ cfp>A] afl^(290)ol 
■S^sH 91^-. ^^^-(240a), ^-^i^-(245a) ^ #^-#^-(250a' ) ^Mlfe z|7] 

300- 1000 A 4 1 Si^. 

<54> ^^5V(L9) vflofl^ ^ Hfl^il-ol f§s§5\o] oX<Lxq t JjL sQ^o] 

^(Pl, P2)o.S flofl <2]*l #*}ofl ^^^>7l ifltt Al ^ = (302, 304)7}- ^^S)<H 

^7> &o| ^-^<3^1-^ ^3flA]Ei |^o S o]^- o]^ T^-o>A] ^ 
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[^t 1 * 1] 

afll U *fl2 *Hf wfi^°l *§^€ 7l^r #ofl w]o> gfl*) ^7j- ^o^^(IMD)^- 

^ #31; 

A cM 71^; ^ofl ^uflAjEi gp^^-fr ^SflAlEi -0-^1^4 ^^-g- ^-^^ 

£*V3-°S *§^*Rr #31; 

A oM 31^1 ^"71 Sp^^-g- ^3flAlEi -B-^^-Sf ^^-g- ^nV^. 

^ #31; 

^^bg- ^*Hr #741; 

^€ °1^ 4^ tifl^^l- A oM ^^ofl W ^ «11^ tg^*)-^ #31!- i^-*Hr 
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2] 

XU^Hl 9\°]*], #7] m ^ X|2 *>Jf Hfl^^r 

*}^7 #31* 7^ *S#*Hr 3** S}^ ^-^^^1-^ TSsfl^Eil- i^-^ O]^ 

3] 

XlltM) sa°H, #71 alo>^^ l-(hole) ^#iL3L ^#*Rr 3# ^ 

[^T 1 * 4] 

XU%H1 SI*!*), #71 ^oi(iine) ^#^.3. ^#*Kr ^^.5. 

-^^^1-^ ^3]]a]e-11- 5L^>^ °1# cJ-nJ-Al a}] a} ^ ^« o V^_ 

[^T 1 * 5] 

XU^l #7l *fll ^ ^12 ^ Wfl^ Aj- 7 | eflig A\o] 

, #71 «lo> efl^i ^<£^ #71 H3!*l efl^i *£<£^ *}o)d)} aJ^^ 

^ Cl JL^SKr 3^ ^^.S. SRr ^-^^^-^ TS^AjEil- if-^ ol^ 

[^J^J- 6] 

XU^l &<>H ( D f— 3. ^SLS, #7l ^-^^l"^ Ti^AjEil- ^^tl" 

-§". #71 #-^^ °H*1^M: #71 #-^€^-21 ^Aj-i- ^A^l^ #711-1- E-l S.^} 
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[3^* 7] 

[3^8- 8] 

*Rr ^•^r-^^^l-^-^r 7^1^-1- i^Kr o]^ ufn>A] afl^ ^ 

10] 

2: ^l^ u o V ^ • 
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13 t 1 * 11] 

13 t 1 * 12] 
13] 

«1 $^*Kr ^"71 W]o> #^^> ^^M" 3flE^*H ^-^^ 

14] 

wflofl # 7 1 <gE>o] 7 ] ^tdofl SPjL^-g- ^ 2fl ^ E^ -fr^^M tfJ^^-g- 

^n}-°- ^ ^-^Xl-^r TlsflAlEU- ol^ cfu>A] tiflAj 
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I^t 1 * 15] 

16] 

7l# 4M1 w]o> efl^ ^-#?> ^<^^(IMD)4 eflU ^Tj- ^<3^; 

A oM tijo}- efltf ^7j- ^^nV^ E^l^ 5)]^ ^;t> Aj-Ojoll ^ A^ ^ SHf^, 

[^^J- 17] 

^ii6%Hi sa°H. 

^7l 71^4 >S-7l al^> efl ^ #^r# *}°H1 3^ ^ ^2 ^ ^ wfl^; 

Aj-71 ^H*-**^ Aj-7] ^ =4f Hfl^l# ^^^>7l ^«fl >S-7l «1<=>> efl^ #4=^ 

^7] $H ^ ^ tifl^# It5}2, 

A C V 7l O]^ C|-P>A] yflAj^ AJ-7] *)]2 ^ ^ Hfl^ofl cg^S, 30. ^lo s e >fe 
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18] 

#?1 ^ ^)2 ^ tifl*]*- #71 71^: #ofl ^<gn| oVofl nfl ^ cfn>Al 

19] 

*1117*<M] 5^*1, #71 n]o}^ & o_Hl *U-l^i ^3°.^. ^-^afl-g-^r 71 
[3^8" 20] 

*1U7*cH 5*^, #71 tilof^ BKlOine) *H 3# ^-^^-S. *Kr 

21] 

*1U6%M1 5^^, #71 -fr^ ^ #^-^^ o^OJg. ^lE^^ 

22] 

^16*oHl &<H*| , #7l #-^^8r #71 ^Jf*^^ TlaflAlE-l -a-^^-a-Cf ^ ^JLS 
3* *>TT ^-^^^1-^ TlsflAlEil- 5L^5>^ Ol^ CfpfA] tiJlAj ^ 2 

23] 

*)U7%H1 &<H>H , #71 V)o}^ #7l <g^S. 3* -I^JIS. ^ ^ 

-^^^ll-#^ 71 3)1 A} Ell- i^Kr ufn>A] tifl A] T 2 ^. 

32-25 



1020030021036 <£t\: 2003/11/12 
13 ^ 24] 

*fll6%Hl 9X*)*\, #7l *)°\ ell «?H ^-^^l-g-^f Tl^lBl 

^1-1- ^\Mr °l-§-^ <geKl 3 3* ^ ^r-^S^l-^r tH4 

25] 

[^^*o> 26] 

^124%H1 $1°]*], #71 <gsKl 71 ^^S. v]u) aflAj-g. d ^-g- ^o.S. 

27] 

*lll6lH 91°]*), #7l o]^ afl^o. ^ o. ) ^oj ^ 7 j.*j s - ol 

^^-S. *}^T 7l3XflA)Ei# i^l-^ o]^ 

28] 

^17%H1 5a°H, #7l Hlo>sq. a o v 7 i °1# tifl^o] ^ s cfs. i-^s. 91tt 7 A 

29] 
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A oM 7]^ ^-71 v]o} 51)^ =4-1} *£<£^ A}o}6)} »H ^ ^}-«- ^ aflAj; 

#7l ^H^^S- ^-71 *fll d>-f- ^ «fl*H 3]^ o^S]^ olj7 j£ 7 ) cfn>A] yfl^ 
4^1-^1 tilled T^S. 
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